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TITLE: Work on the strong-current accelera Qf the Nuclear Physics Institute

SO AN SSSR, (I) Strong-current pulse accelerators with spiral storage oF the elec-
trons. (1) Strong-current accelerators with one-revolution capture of ths in-
jected electrons

Accelerato na, 1963. Trudy.

SOURCE: International Conference on High Ener
Moscow, Atamizdat, N

TOPIC TAGS: high ensrgy accelerator, electron sccelerator, electron oeam, betatron,
plasma —

ABSTRACT: The work on developing strong-current electron ring .ceolonton- -
was hegun in 1965 by the asuthore st the Nuclear Physics Institute, Siberian Depert-, .
ment, Acedemy of Sclonces BSER, with the abject of studying the possidility of '
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ng relativistic stabilized beams. In the jaboratories of the Institute ex o
x;:::ergltul studies were carried out a(l ;he fouxl- “t:ﬁ' :o:t:x;;:;ng: x:g:r::am Lo
' of relativistic electrons: 1) spiral met o meo
;l‘::?a'lul:tionl of the betatron type with subsequent betatron synchron"olil acz;t::am o
tion (Budker G. I. CERN Symposium 1, 68 (1956); (2) obtaining of lim tl?gnear o ,

' currents by weans of the injection of electroms from a stmng-cum:;mmn ‘cc‘h..
celerator into a ring chamber of large aperture with subsequent syn T magnetic '
ration; (3) storage of electrons in tracks (parking orbits) with conI: o e
i field by means of the multiple injection of electrons from another t' o oale’
| current accelerator; this method is utilized for the storage of ol;c ;ona“dk” H
" |trons in experiments with colliding beams (expounded in detail by G. I. Ty !
in the present collection, p. 274); (&) obtaining of large cloctmmcum“po“ b
means of the ecceleration of lectroos by o riog plasna T35 PO e |
cusses the first two me under t| ©, e o
14mi charge storage (B-2 device); strong-current p
""“2 :;:";‘uman:wm-cmn betatron with spiral,storege wﬁsz o
i (II) iron-1ess one=tuIm strong-current synchrotron (BSD); strong-c p; o
‘ . |synchrotron B=3. Orig. art. has: 7 figures. . )
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" TITLE: Strong-current high-frequency pulse sccel
i tion into a synchrotron

. SGURCE: Intermational Conference on High Lnergy Accelerators. _ Dubna, 1983,
' Trudy, Moscow, Atomizdat, 1966, 1060-108% -

erators for ons-revolution injec-

!
;TOPIC TAGS: high energy accelerator, synchrotron, electron accelerator

in 1959 for the strong-current synchrotron B-3M with |

; enternal {njection of the electrons (Budker, G. I.; Naumov, A. A., et al., present
. callr stion, p. 1068). For this there was required an injector of electrons at '
curcents of several tens of amperes and energy not less then 1 Mev. The time dura-
tion of the injected bunch of clectrons (current pulse) must be sufficient for fil-
, Ling the chamber of the synchrotron, vhich anounts to about 20 nanoseconds in the
" case of equilibrius orbit length of 700 cm and relativistic electrons. The davia- '
tion from the mesn energy of the electrons in a bunch must not excesd 90,58, The

_beam pulse power of the injector asounts to tens of megawatts. In arder to obtain '

]
| ABSTRACT: Plans were begun
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{ such high bean power, the electric fleld realizes energy that {s accumulated over

; @ period of time much larger than the

!on this principle, which are
| titute, SO AN SSSR. The necessity for

such a type prompted the utilization of the mentioned principle,
engineering resonant circuit serves to store the electric field energy.
' accelerator was proposed and described by a group of authors (Tolok, V. T.; Bolo-
41 (1961)).
current for arbitrary rigid require-

tin, A. 1., et al, Atomaya energiya 11,
duration of the pulss of accelerated particle

' ments on the homogeneity of the electrons relative to energy, it was required to |

high-frequency voltage in comparison with the 'l
|
1]
(.

‘,gnutly lower the frequency of the
‘lcuc discussed in the last mentioned
| of a 3,5-Mav injector and current
‘technical Institute, A demy of Sci

| ciates had proposed the design and construction of am injector forming the basis
because of causes not in the
the preparstion of the injector began to fall consideredly behind that
of the acoslevetor itself.  This forced a ssarch for the possibility of producing

,of the present development. Later,
" valopere,

duration of the electron pulse.
ker and A. A. Naumov have proposed several types of accelerators which are based
being developed in part at the Nuclear Physics Ins- .
the rapid construction of an Injector of :

work (Tolok, V. T., et al.).
around 100 amperes was undertaken at the Physico~

G. 1. Dud-

in which a radio-
A similar ™

In order to increase the

M — -

The development

where a group of asso-

control of the de-;
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| injectors of such type simpler to design and construct with the cbject of ensur-
ing the initial cycle of work on the construction of an accelerator. In a short
time the mentioned Nuclear Physics Institute prepared an injector using a long co- '
- .axial line as the resonant circuit. With the help of this injector, work was begun’
.on the investigation of the electron-optical properties of the accelerator and '
:channelizing structure, After about one year this injector was replaced by a more !
i effective one, the so-called small spiral injector, vhich was made in the mention- '
ed Physicotechnical Institute of the Academy of Sciences Georgian SSR. S5till un-
built is the ultimate injector with electron energy of 3.5 Mev and current around
, 100 amperes. The work on the injector described in the present report was carried :
‘out by A. A. Naumov. It is discussed under the topics: block scheme (self-excie- °
ed generator of sub-excitation, high-frequency generator, resonant injector cir-
cuit, pulse modulator, electron bean modulator, fixation of high-frequency phase,
starting accelerator pulses); design and construction; electron guns; radio-=ngi-
neering devices; measurement of the parameters. In the development of the dif-
ferent components of the injectors mentioned in this report s number of associstes
took part in the work: at the Nuclear Physics Institute, 50 AN SSSR (V._A, Borimov,
J_.__A_‘_MQ_LII, V. G. Gindenko, A. P, Afonin, A. V., Makiyenko, V._P. Alekseyev,
“L. 1. Kol'chenko) and the Physicotechnical Inetitute, Academy of Scisnces Geor-. .
! s y, Ya. R. Abas-Ogly, Vo Ye. Zelenin, M. . BSXrosavs .
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AUTHOR: Auslender, v. L. Blinov, G. A. ; Budker, G. L.; Karliner, M. M.; !
Kiselev, A, V.; Livshits, A, A.; Mishnev, S, 1.; Naumov, A. A.; Panasyuk, V. S.}
estov, Yu, P.; Sidorov, V. A.; Sil'vestrov, G. L.; Skrinskiy, A. N.: kh- .
Sashev, A, G.; Shekhtman, 1. A, T
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TITLE: Present state of research on the VEPP-2 electron-positron ring

SOURCE: AN SSSR, Sibirskoye otdeleniye. Institut yadernoy fiziki. Doklady, 1965,
Sostoyaniye rabot na pozitron-elektronnom nakopitele VEPP-2, 1-12

TOPIC TAGS: electron, positron, electron posiiron storage ring, electron beam
/B-3M synchrotron, VEPP-2 electron-positron, steradian

ABSTRACT: The  NEPP-2 electron-positron storage ring was designed for
experiments on th ‘interaction of positrons and electrons with al) ;nergy of up to —
2 x 700 Mev, _I$A8 basically a special type of B-3M synchrotron, and is equipped

with an exterior injector, a high-vacuum storage track, a singie thread system to
extract the electron beam from the accelerator and insert it into the storage ring. [

cod 112 ]
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1s and a converter to tbransform an electron beam into
It now works at an energy of 200 Mev, Basic studies of the
nto the storage ring were made at an energy of 100 Mev. A
detailed description is given of the installation and storage of electrons and
positrons. A system of spark chambers, comprising a 2 x 0. 7 solid angle
steradian close to the vertical direction, was prepared for experiments on the
interaction of positrons and electrons. Efforts are now being made to increase
the accumulation speed of positrons. Orig. art. hast 4 figures.

It has electron-optic channe

a positron beam.
process of insertion i

SUB CODE: 320/ SUBM DATE: ne/ ORIG REF: 006/ OTH REF: 001/

kh

EESRNS SR |
LIFT LT TR T

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001238920016-9"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001238920016-9

N S N SN ST R ST ESHITY SIS SR ME IO IR FERTRIIBE R
Eeo i bR RIS EIRINT VERRICR et S

ZHs ! 3 R SEEAT] e

L 25793-66  EWT(m) 1JP(c) L o . &
ACC NR:  AP6016377 SOURCE CODE: UF/0089/65/019/006/0502/050%

AUTHOR: Auplepder, V. L.; Blinov, G. A.; Budker, G. I.; Karliner, M. M.; Kiseley,
A, V.; Livshits, A. A.; Mishnev, S. I.; Naumov, A. i.; Panasyuityuda .} Pestov, Tu. Nuj

T Sidorov, V. A.; S—ﬁ"_'y_e_s_@_r_qy_,__GL_I_.?éhinskiy' A. N.; Khabakhnashev, A. G.; L
Shekhtman, I. A. A ashev, A. oL
ORG: none : P

TITLE: Status report on the VEPP-2 positron-electron storage ring
SOURCE: Atomnaya energiya, v. 19, no, 6, 1965, 502-505 ',
TOPIC TAGS: electron positron pair, electron interaction, synchrotron, electron '
scattering, luminescence, betatron/B-3M synchrotron

ABSTRACT: The VEPP-2 was designed for electron-positron interaction experiments at
energies of 2 X 700 Mev. as reported in the "Proceedings of the International

Conference on Accelerators", Dubna, 1963. Work aczomplished in the two years

following that conference includes the following: starS-up of the synchrotron }7
injector, accumulation of large electron currents in the storage ring, study of
instability related to the interaction of the beam with the resonator, and the
accumulation of positrons. At present the VEPP-2 is being used to study the
interaction of two beams and to measure the luminescence from the small-angle )
positron-electron scattering. An over-all schematic diagram of the VEPP-2 is shown, .
including its comnection to a B-3M synchrotron. The latter operates in light-duty [
mode at 200 Mev, and its 100 ma output pulse is shorter than 20 nsec. Its energy :
scattering is less than 2% and pulse repetition frequency is about 3 cycles. The
storage ring is a weakly focussing racetrgck with four identical rectilinear seg- _

ments 60 cm long. The equilibrium orbit radius is 150 cm and the aperture is &
| Card 1/2 -
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"8 X 14 cm. One segment of the ring is the experimental working section; the oppo-~

site section is a resonator; the remaining two are used to inject electrons and

i
I positrons. The experiments made and the operation of the equipment are described °
in detail. It is noted with interest that when betatron oscillations are excited

by individual inflector pulses, most of the initial oscillation amplitude decays .
in a time interval much shorter than the natural radiation decay time. Orig. art. :

| hast 4 figures. (JPRS] '
SUB CODE: 20 / SUBM DATE: none / ORIG REF: 006 / OM REF: 001

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001238920016-9"



"APPROVED FR RELEASE: 06/15/2000 CIA-RDP86-00513R001238920016-9

e sy "

Jo

L4y BT () /EPA (w)-2/EWA(m)=2 __ Pab-10/Pt=7 WPfe) . -y

fiaccocsion rs AFS010797 : UR/0057/68/035/004/0512/0317 .
. i

f‘l,:\UTxIO?l: Anve-van,Yo.A.q Bondar J,Yo,3 Budhor,0.%.; Kadymow,A.Kh.} Nnv-ow A Ay .
. l PrrinxreY.Se v I

| e e . 4 |

|

(TITLE; A pulscd Aron-freo gynchrotror G

; =

'soUncs:  Zhurnal tokhnichoskoy fiziki, v. 38, no. 4, 1958, 612-617 .

© .TOPIC TAG3: eolectron accelerator, synchrotren, botatron, iron froe magnot

 IALSTRACT: Tho nuthors bricfly descoribo tho construstion and oporation of an lron-

: !fr::o ryw.chrotron bullt in 1936-1957 (and since dismantled) in order to test certaln
t,prop Ya of 4wo of them (G.I.Bidkor and A.A.Naumov, Dokl. na Kozhdunarodnoy konf.
'po fint'w vysokikh enmorgly, M., 1956; L'Ago Nuoleaire, No. 1, 1056). Tho principal
Ilin::-.-u.w .of tho donign was tho use of & singlo-turn shaped conduotor - -~not undor °
icowcliticona in vhich tho skin dopth wan prall eompared with the dimonsionn of tho
fppr-ratua.  Nlectrons worc injecotod at GO LoV, woro accelerated by bL.totron acticn
to &' 7, r:i wore pubsocguantly accoloratod with tho instrumont oposrnting 25 &
(Eryoehrolria, Tho instrucant wes depigned to produse 300 EeV eleotrous in a cagnetic | |
| 4 ot .
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£i0ld of 38 X05. Whon the exporiments were discontinued in 1857 in favor of work
with a difforent podel, 70 McY¥ olectrons had beon produced, Tho exporicnce vith
the acerlorator confirmed tho principles on which it was basod and, in particular,
shosed that Lt in poosiblo to produce & magnotic field of given form w¥ith groat
accuracy by E2an9 of shaped conduotors under oonditions of small skina dopth. "™he
follewinz, to whoa the authors oxpress thelir gratitude, participatced in various
gte;un of the work: A.H.Stefanovsldy, I.M.Sacoylov, L.I.Yuwdin, V.i.Volosov, B.V.
Chirilov, and L.N.Bondareonko,  Orig. art, hass 7 figures,

e

ABSOCIATION: None
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TITIE -k!'eaaihﬂit' of'operating electronic mltlpliera u r-t anpliﬁars rd 7 ‘%
SWRGE- Pr:\.bory i teklmika eksperinenta, no. 1, 1966, 136-139 o \5
IC ms. photomltiplier, electronic amplifier, rf alpliﬁer £

ABSTRACT: An: attelpt is deaeribed of using a photomltiplier for broadband power
aq:liﬂcation needed :in- electron and proton accelerators (ironless proton-
synchrotron): Preliminary experiments with standard .FEU-12 and FEU-14 multipliers
evealed that after 300 hrs of (1-msec) pulse operation, the secondary-smission
actor of the mltiplier ‘did not change; the amplifier output was 50--70 w. The same
hotomxltipliars were also tested as self-excited oscillators. The above encouraging
results permitted constructing a new_ hot-cathode lnltiplier by remcdeling FEU-12 and
yroviding it with a grid and seven dynodes; the overall transconductance was 0.05
anp/v. The new amplifier developed a pulse of 1 amp at a grid voltige of 1 v (pulse
ramscomluctanee. ¥ amp/v). The above. photomltiplier-t.ype ‘amplifier was suggested by| -

St or buillding the experimental

podei of the bt-cathode mnupner L Orig. art. hasz 2 figures. - [o3]
] sma com- 09 / SUBH DATE: 25Jan65 / ORIG m:rs 005 / OTH REF: oozl ATD PRESS:4/22.3
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i

AUTHOR: Gel'tsel’, M, Yu.; Panfilov, A. D.; Panasyuk, V. 8,; Soboley,
8., S.3 Yudin, L, I, i TS

Sl
ORG: Immmwwm(muwt yadernoy \5/

fiziki, SO AN SSSR)
TITLE: High-voltage nanosecond pulse generator Qﬁg/

SOURCE: Pribory i tekhnike eksperimenta, no. 3, 1966, 101-107
TOPIC TAGS: nanosecond pulse, pulse generator, thyratron

ABSTRACT: A high-voltage pulse generstor is described vhich develops
S—=50 nsec square pulses of up to 50 xv with rise times from 1 to 5
nsrc., The basic circuit consists of a thyratron, anode pulse-forming
line, and a cathode output featuring a coaxial line vith square-loop
ferrite as a nonlinear pulse-forming element. 1In Fig. 1 is shown one
design variant, and in Pig. 2 is showvn the ferrite line detail.
Another feature of the circuit is the balanced-T form of line termina-
tion, vhich has one arm shorted and the other terninated in a small _
lumped capacitance, providing a reflectio.-free pulse output. If the
pulse vere used, for example, to gate a particle beam passing betveen
plane electrodes, the inherent capacity of the electrodes could act as |
the required terminating load. Design parameters, including coupling

| Cord 1/2 UDC: 621.37h4.2 j
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‘Center
conductor Teflon
0 +— —
r’ ; FPerrite

Braided shield

Pig. 2.~ lbnlinenr ferrite

'Fig. 1. HNanosecond pulse gen- ‘
erator

and matching refinements, are treated at length, Circuit stability is
rated good, vith a firing-time jitter of not vorse than 1 nsec ras.,
This design has been in use over a year, and has proven unusually
reliable. Orig. art. hass 10 figures. [sH]

SUB CODE: 09/ SUBM DATE: 13Apr65/ ORIG REP: 005/ OTH REF: 002
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i ORG: Institute of Nuclear Physics, SO AN SSSR, Novosibirsk (Institut yadernoy fizi-
; ki SO AN SSSR)

TITLE: Modulation of the pulse front of high frequency voltage in a synchrotron reso-
nator

SOURCE: Pribory i tekhnika eksperimenta, no. 3, 1966, 23-24

TOPIC TAGS: synchrotron, circuit delay line, RC circuit, accelerator

ABSTRACT: The complexity of a high frequency generator, when a synchrotron generator|
must deliver large pulse power (up to 1 Mw) relative to its pulse width (~100 usec), }
is discussed. A device which can approximate a prescribed calculated curve can be [
constructed using a linear modulator of energetic pulses for supplying the anodes of

a high frequency amplifier, consisting of passive elements. A schematic of such a de-
vice and the curve shape for the variation of high frequency voltage obtained with it

is presented. The initial voltage Up with a fromnt, corresponding to the front of the
linear modulator, is formed with the aid of a potentiometer, which consists of load

resistance K, and resistance R. The entrance of the pulse across the delay line into i

the choke coil and the load is delayed in a time determined by the parameters of this —

| Cord 1/2 UDC: 539.1.076 !
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line, The value of the resistance R is chosen to provide the necessary voltage in

the resonator at the moment of injection, but it must be sufficiently large in order
not to shunt the choke coil. The delay line comsists of five T-shaped LC-components.

The resistance of the delay line must equal that of the load. A compensation RC-cir- -
cuit is included in the entrance to the delay line to prevent reflections from return-
ing to the modulator which would result in a malfunction in its operatiom. Orig. art. !
has: 3 figures.

i
!
!
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TACC NR.  AP6022003 SOURCE CODE: UR/0120/66/000/003/C098/010%

AUTHOR: Yegorov, A. A.; Samokhin, I. A.; Panmasyuk, V. S.; Yudin, L. I.

. ORG: Nuclear Physics Institute, SO AN SSSR, Novosibirsk (Imstitut yadernoy fiziki
SO AN SSSR)

! TITLE: Synchronization of triggering pulses with a given high frequency voltage
! phase

SOURCE: Pribory i tekhnika eksperimenta, no. 3, 1966, 98-101 0,

' TOPIC TAGS: electronic circuit, triggering circuit, particle accelerator i

ABSTRACT: A circuit, based on a tube type limiter, is described. It is designed for .
synchronizing triggering pulses with a given phase of the hf sinusoidal voltage with
an accuracy of ~1 nsec when the input voltage is varied from 70 to 200 V and when the
line voltage is varied within * 107. The circuit consists of a section for fixing
the hf voltage phase; a cascade for saaping phased pulses which, after amplification,
trigger the output sections; and continuously varible delay lines. By means of

| speclal gate pulses the output pulses of the circuit can be coupled to any section of . __

' the hf voltage, either pulsed or continuous, at a frequency up to 100 Mc. The ;

" circuit can be used in various particle recording systems, in oscillography for the
visual observation of individual sections of the hf voltage curve, and it can be in- ___
corporated in acceleretor circuits. At present this synchronizing device with five
output delay channels is used for triggering control and recording equipment of the

Cord 1/2 _UDC:  539,1.075 i
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B-3 iron-free electron synchrotron. Orig. art. has: 3 figures.
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! AUTHOR: Yegorov, A. A.; Panasyuk, V, S.; Yudin, L, I.; Ostreyko, G. N,

l ORG: Institute of N
S0 AN SSSR)

uclear Physics, S0 AN SSSR, Novosibirsk (Institut yadernoy fig{ki

TITLE: Generator of high power pulses with complex shape

SOURCE: Pribory i tekhnika eksperimenta, no. 5, 1966, 156-159

TOPIC TAGS: pulse generator, pulse shaper

plex shape ig described; the

be regulated. Each stage of the
generator has three thyratrong: basic, extinguishing and correcting; each thyratron

has itas own pover supply. Cathodes of basic and regulating thyratro
to the load. The extinguishing thyratron shuts off the basic thyrat
ing thratron, together with its associated RLC circuit either adds or g

<
ulse. OQut-

amplitude of the output of each astage. In this manner each stage and it

8 triggering
control a time segment of the output pulse,

The pulse generator is used to generate

Card  1/2 UDC: 621,374
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for example, a current |
ils. In one instance, Curren

' or ferrite-wound coi : Jor e |
| QXCitazig: gxzriziioiing characteristics was gene;a:ed.coisz:g P e ernronsion
Pulee the first stage varied ac preselon
o et ron ge“e;gge:obz = 600 psec the current was controlled by t
from t =

{1 - e TOL Orig. art. has: 3 figures. ;

j stage and varied exponentially. _
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b

-AUTHOR: Grits, Yu. A.; Panasyuk, Y. §.; Ostreyko, G. N.; Yudin, L. I.

ORG: 1Institute of Nuclear Physics, SO AN SSSR, Novosibirsk (Institut yadernoy
fiziki, SO AN SSSR)

TITLE: High-frequency power stage excitation circuit for feeding cyclic and linear
accelerator resonators

SOURCE: Pribory 1 tekhnika eksperimenta, no. 6, 1966, 39-40
TOPIC TAGS: cyclic accelerator, linear accelerator, particle accelerator component

ABSTRACT: .
In high-power common-grid pulse amplifiers for cyclic or linear accelera-

tors, low efficiency and pulse distortion result from a mismatch between
the driver and the power tubes where the second harmonic is undesirabie
An excitation circuit 1s presented in which the fundamental and the
second harmonics follow different paths at the power tube cathode input
circuit. The interstage circuit between the driver and the power tube
"consists of a tuned split LC circuit (tuned to the fundamental freguency),
two parallel cable sections assuring a high travelling wave ratio for
the fundamental and a high impedance for the second harmonic (cable
length 1s such that it acts as a quarter-wave.cable .or the second har-
monic). The second harmonic is further t;aﬂped by LC circuits between
Tt ‘ UDC: 621.3.084.872:621.384.61;621.384.62
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the power tube cathode and ground. The described circuit was tegted
using a GK-5A power tube operating at 6.3 Mc in pulsed mode. The out-
put pulse had a power of 3 Mw. Its duration and repetition frequency
were 1 msec and 12 cps, Tespectively. It is claimed that-the efficiency
of this circuit is 602 greater than that of the simple common grid cir-

cuit, " Orig. art. has: 4 figures and 2 formulas.
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ACC NRi  ARG021620 (M) sOuRCE CODE:  UR/0089/66/020/003/0206/0z'w *
AUTHOR: Budker, G. I.; Kiselev, A, V.; Kon'kov, N. G.; Naumov, A. A.; Nifogkov, V. I}
Ostreyko, G. N.; Pam'yukl V. 8.; Petrov, V. V.; Yudin, L. I.; Yasnov, G. I. 2/ i
ORG: none l,' ~ \
TITLE: Starting of the B-3M_synchrotron, used as an injector for a _ponitron-electxgn i
storage ring |

SOURCE: Atomnays energiys, v. 20, no. 3, 1966, 206-210
e
TOPIC TAGS: synchrotron, m accelerator, storage ring, cyclotron magnet/ VEPP-2

storage ring, B-3M synchrotron, ILU linear accelerator

ABSTRACT: The article describes an adjustment of a synchrotron with external single-
turn injector and single-turn emission of electrons and with a specially constructed
electromagnet. This pulsed synchrotron is designed to serve as an injector for the

VEPP-2 storage ring for colliding positron and electron beams, designed and described
by one of the authors (G. I. Budker, et al., in Trudy Mezhdunarodnoy konferentsii po
uskoritelyam, Dubna, 1963 [Transactions of International Conference on Accelerators, '|
Dubna, 1963], Atomizdat, 1964, p. 1065, and slsevhere). The article describes the
synchrotron itself (Fig. 1), the magnet, two variants of capture into synchronism,
L and various test procedures. The injector for the B-3M synchrotron wvas an ILU pulsed —
linear accelerstor. The injected electruii: “ad energy 1 - 1.5 Mev (pulse duration
~7 nsec) and were accelersted to 50 Mev. The B-3M synchrotron makes it possidle to |

TR ] ey e

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001238920016-9"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001238920016-9

3 o s e TR Sy

T

! Fig. 1. Block diagram of the apparatus of the B-3M syn-
| chrotron. 1 - Starting-pulse block, 2 - electromagnet
excitation, 3 - hf generator modulator, 4 - injector hf
generator, 5 - phase shifter; 6,7 - modulators, 8 - am-
plifier, 9 = computer, 10 - phase fixing block, 11 - de-
i lay line, 12 - electron gun pulse generator, 13 - elec-
| tron shutter pulse generator, 14 - inflector pulse gen-
erator, 15,16 - delay line, 17 - voltage comparison,

18 - reference voltage, 19 - deflector pulse generator,
20 - electronic shutter, 21 - channel electron supply
block.

operate the VEPP-2 storage ring at energies 100 - 130 Mev and an electron current ~100
mi, at an approximate repetition frequency 1 cps. The IIJ injector was recently re-

placed by one with higher injection energy (2.5 - 3 Mev) and longer injection pulse -
(15 nsec). This increased the mumber of electrocns in the storage ring by approximate-
1y & factor of 10. Orig. art. has: 10 figures. L
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Modvedov,P.1.; Montovoy,Yu.A.} Nozhevenko,0.A.; Nolidov,A.B.;
T o —ET T T

AUCTHOR: Budior G.1.5
_Wpreyko ,G-K.; Panasyuk,V :8.; Bsmoylov,I.M.
PR

GiX;:  npone

Ti1T:.E: Tho BSB iron-freo singlo turn synchrotron
v
)
$0u..2: Zhurnnl tokhnicheskoy fiziki, v.36, no. 9. 1966, 1523-1535

TOPIC TAGS: clectron accelerator, synchrotron

ABSTRACT: Thls papor 1o concorned with tho typo BsD lron-{rec oliyrlo tarn aynchrot o
agveioped ot the 1YaF CO AN SSSR for injection of up to 180 McVY electrons into a slur-=
ago ring. A general description of the mochine has been given ol.awvhere oy YelA.
Aoramynn ana 22 other authors (Transactions of the International Conlererco on
Accelorators, Dubna, 1963, p.1065, Atonlzdat, M., 1964). In the proscun: paper certuin
Jeaturcs of tlie accelerator are deascribed in somcwhnt wOTO dotatl, fnclucing the .=
nut, tho magnot power supply, and the injoctor, and tho ndjwiaent of tho Zacninc

discussed. Tho magnot winding consists of two concentric durali.in rincs vrtweorn wadla
ng SLLanre af

the beam circulatos. The outer ring is capable of withstandirg a wagmiis e
50 atm, and tho geomotry 18 such that tho imner ring is in oquilibriucz u...s tae w
being subjocted only to s hydrostatic pressurc. Lo pesact L4 pecred
The maximum magnet curroat is avout

B

notic forces,
by s 0.045 F capacitor bank charged to 10 k.
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TPA, corrnnpowiingg to nloctron anorpy of 180 KoV, Thorm aro two puxlTinry coa=
~tor teatu waleh nro dlschnrged at peloctod phnaos of the cycle to contrat e 4
cntercn ol tho wageette Clalid, Tujection of GO0 WY olonlront 3a nectaplinfal dure
! wondp sl rovelutton of e aeptured clootrons, Tho digelmpe of e p 1o d
v anvaetior bhanka da ro tined that tho fleld 1a approx ITwatoly conslant e e e

L tione Tho r{ accolerating voltapo lu frequency nidaleted from 103.5 to L6 Yite,
vt tn oapplied to the boam with the ald of a wingle resounntor with n @ of 290, Fowo
¢ {tzult ten wore ancountoped in tho edjustnont of the waching, but nons thns o o’
30 e owyeretro. It was ponnihle to injoct snbout 1.2 A of 600 kY oleetrons ‘nto thn
wearovine o)y conatant flold, aml te accelornto pone 20 % of Lho injecled electyon,
"o saxtasen boam currunt way fowd to Lo Jimltod by longitudinal rprce charge o oLlo
(tha e tive meas nffoct), rothov than by tranaverao space chargo o fecta, U Ly
sucee o bed Lt Wighar curronts w' at b achitoved with n strons focwiing Lron=yon

S0¢ wanhInn. Tho authors theult A ANnumoy for hin Anterest ard dlacwanion, 2070
L wneeto For organizing tho fabrice.ion of tho madn parts of the acceleentor, so
JheviEnrthing Al A dvahitp, and P.G. Imarghepioy_for participating fn tio aove o=
Tsul uf cortaln parts of tho accolorator. Orige art. bas: 3 formulas arl 6 fljuron.

fie

3UD CODE: 20/ S8UDN DATG: 3730p65/ OnIG mF: 000/ Qril wiF: OO0

_‘Curd_zl2 Yab

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001238920016-9"



T TN R

"APPROVED FOR RELEASE 06/15/2000 CIA-RDP86- 00513R001238920016 9

"*",f‘*’"ﬁu s&qﬁws 7] ﬁ&ﬁ“m’ﬁ%&& BEY ! &&J?

ACC NR: AT7004004 SOURCE CODE: UR/0000/66/000/000/0278/0286

AUTHOR: Gel'tsel', M. Yu.; Panasyuk, V. 5., Panfilov, A. D.; Sosolev, S. S.;
Yudin, L. I.

ORG: Institute of Nuclear Physics, SO AN SSSR (Institut yadernoy fiziki SO AN SSSR)
TITLE: Nanosecond-pulse generator intended for synchrotron inflector

SOURCE: Mezhvuzovskaya konferentsiya po elektronnym uskoritelyamn. 5ti,
Tomsk, 1904. Elektronnyye uskoriteli (Electron accelerators); trudy xonferentsii.
Moscow, Atomizdat, 1966, 278-286

TOPIC TAGS: nanosecond pulse, pulse 'enerator, synchrotron

ABSTRACT: The development of a 30-nanosecond-pulse generator 16 reporied,
rise time, 5 nsec; pulse height, 50 kv repetition rate, 50 cps. The generator
(see figure) comprises a switching hydrogen thyratron, a 5-m long externany
magnetized oll-immersed ferrite line FL, and a T-shaper with one arm shor:-
circuited and another connected to inflector plates C. The ferrite-line stabii:ty
remains within 1 nsec if the voltage at each point is stabilized within 1%; with an
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i 0ms initial magnetization of 0.2 amp/cm
or more, the delay is practicaliy
independent of magnet.zation. The
T-shaper has no reflected signais,
which enhances the efficiency of
entrainment of injected particles.
Experiments with the above

|75, generator have shown that the
maximum time variation, between

g s py

t
Lrru-2500/9s

thyratron firing and appearance of
voltage at C, is ¥ 5 nsec for anode
voltages within 10—35 kv. Generators built along the above lines have been in
operation in the IYaF SO AN SSSR for about one year. 'In conclusion, the authors
wish to thank A. A. Naumov for organizing this project and I. G. Katayev for his
advice.' Orig. art. has: 7 figures and 6 formulas.
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ACC NR: AT7004005 SOURCE CODE: UR/0000/66/000/000/0287/6299

AUTHOR: Grits, Yu. A.; Ostreyko, G. N.; Panasyuk, V. S.; Yudin, L. I.

ORG: Institute of Nuclear Physics, SO AN SSSR (Institut yadernoy fizilu SO AN
SSSR); Physico-Technical Institute, GKAE SSSR (Fiziko-tekhnicheekxy institut
GKAE SSSR)

TITLE: High-frequency pulse generator with 8 -Mw pulses intended for a high-
power electron accelerator

SOURCE: Mezhvuzovskaya konferentsiya po elektronnym uskoritelyam. 5th,
Tomsk, 1964. Elektronnyye uskoriteli (Electron accelerators); trudy konferentsii,
Moscow, Atomizdat, 1966, 287-290

TOPIC TAGS: pulse generator, electron accelerator

ABSTRACT: A linear accelerator with a 40-amp, 1.3-Mev, £0.5%-spread,
7-nsec pulse was developed and built in the Physico-Technical Institute, GKIAE
SSSR. It was put into operation in the Institute of Nuclear Physics, SO AN SSSR,
and has been used there for a single-circle injection into an electron synchrotron.

Card 1/2
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Hf energy stored in a 6.4-Mc resonator is
used for particle acceleration.

Modulator | {see figure) supplies vo.tage
pulses to two-stage generator 2 anodes;
feedback is effected via high-Q .oad 3;

is employed for selecting the feedback phase. A low-
ended for overcoming the resonator multipactor. A power
with 25-kv anode pulses, during tests.
eme, the generator develops

adjustable coaxial line 5
power oscillator 4 is int
of 8 Mw was obtained from the generator,
However, in the above high-Q-load-excitation sch
3.6 Mv at 16 kv. "The authors wish to thank A. A. Naumov for organizing this
Vishnevskiy, N. P. Rubinshteyn, and Ye. P. Mel'nikov for

projéct, and V. L.
t of the equipment.' Orig. art. has: 2 figures.

their participation in the alignmen
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PANASYUK, V.T., glavnyy vrach
Puberculosis control work of the Tripol'ye rural sector hoepital
Probl. tub. 36 no.8:8-13 '58, (MIRA 12:7)

1. Pripol'skaya sel'skaya uchastkovaya bol'nitsa Kiyevskoy oblasti,
(PRIPOL! YR--TUBRRCULOS IS~ -HOSPITALS AND SANATORIUMS )
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PABASYUK, V.T.

Exper ination in
Experience with antituberculosis vaccinaticn and 1"evacc

edical section. Vrach, d elo mno,1:71-73 '59.
@ rurel medice (MIRA 12:4)

1. Uchastkovaya bol'nitsa Obukhovgkogo rayona, B. Tripol'ye, Kiyev-

koy obl,
sy (TRIPOL'YR (0BUXHOV DISTRICT)--BCG VACCINATIOR)
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e re in an elastic plane.
(MLRA 8:11)

lar apertu

e of a disk exerted on a circu

;::::?:ap. IMA L'wiv.fil. AN URSR no.1:110-120 153,
(Blasticity) (Strains and stresses)
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Ltvov, 1954. (Plh}'ekh, Oet 54)

Survey of Ccientific &nd Technical [issertations Lefenderd at
USSR Higher “ducational Tnstitutions (10)

SG: Sum No. 4F1, 5 May 55
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PANASYUK, V.V.

Pressure of a die on the edge of a circular aperture., Dop. AN mﬁ?
no.1337-40 '54, (MLRA B:

1, Institut mashinoznavstva i avtomatiki AN URSR., Predstavlens
deystvitel'nym chlenom Akademii nauk USSR G,N Savinym.
(Mlasticity)
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- A contact problea for eircular apertures.

: &
. AN URSR. Ser.mash.d n0.2:59-79 ok,
o (Blasticity) (m-(letal-vorklng))

Nanch. sap. IMA L'viv.
(MIRA 8:11)
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Card 1/1 Pub. 41-3/13

Author leonov, M. Ya. and panasyuk, V. V., L'vov

‘.,‘r_.p.-;h\'.“-?:’kl.- e T e AT RN 2

Title gtability of casing tubes

Periodical Tzv. AN SSSR Otd. tekh. nauk 5, 51-56, May 1954
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Thermal stresses in a cylindrical shell. Dop. AN UBSR no.}:231-
234 '55.

(MIRA 8:11)

1. Institut mashinornavstva ta avtomatiki Aksdermii nauk URSR.
Predstaviv diysniy chlen Akademii nmuk URSR G.N.Savin
(Blastic plates and shells)
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VULLEH, V.L.; IVAROVA, V.V.; KOS'YAROV, G.I.; PARASYUK, V.V., ksndidat
fiziko-metemstichnikh nauk, redaktor

[Scientific works of lwvov scientists; engineering anmd applied
mechanics. 4 biodidliography] Haukovi pratei uchegykh L'vova;
tekhniks 1 prykladne mekhanika., Bio~bibliografichni materialy.
L'viv, 1956. 132 p. (MLRA 10:3)

1. Axadepiya nauk URSR, Kiyev. L'vive'ka bidlioteks,

{Bidliography--Lvov-—Bnginsers)
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Translation from: Refera®.\nyy zhurnal. Mekhan . ka 1957 Nr 8 p 104 {USSR)

AUTHORS: Panasyuk, v V. Podstr.gach, Ya S Yarema S Ya

TITLE: Temperature Stresses an the Walls «1 High pressure Boiler Shells
(Temperaturnyye napryazhemna - wrenkakh barabarnos kuotlo
vysokogo davieniva)

PERIODICAL: Nauch zap- "n-ta mash.noved. 4. rmat.ki AN UkrS5R P9ar
Vol 5. pp 5 24

ABSTRACT: With periodic shut-downs durirg the preeess of operation tne sreiis
of high-pressure boilers are suhjected 1o uneven heating which creates

temperature stresses the shell wails The paper presen’s an at
count ot a theoretical as well as exper mental irvestigatior of e tres
mal stresses in the walls ot a t -ee v -supported cvlindrical sheli unaer
the condition that the temperafure varies only along the contour of a
cross section 1n accordance with tne law t - t(s) {(where s 15 the ard
of the contour) and remains constant along both the generatrix ard “he
wall thickness. The paper provides a numerical example ol the cacdl
lation for temperature stresses. An accoun' is also g.her of an exper.

Card 1/¢Z mental :nvestigation with respect to the derermination ot the
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Temperature Stresses i1n the Walls ot High Pressure Boiler Sheits

temperature field in the wall of a shell and of the determ:natior of 'he e:ast.( ~°-

Tre elastic strains were measured by wire resistance stra.n gages .ndludec 1. -

hridge circuit. The paper compares the calculated results with ‘hose ot the eXpe
mental investigations.

.....
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SOV 124-58 2-2077
Translation from: Referativnyv zhurnal, Mekhanika, 1958, Nr 2. p 2 (USSR}

AUTHORS- Leonov, M. Ya , Panas BS VA VN

TITLE: On the Approximate Determination of Torsional Stiffness {O pribl,
zhennom opredelenn zhestkost: pri kruchenit)

PERIODICAL: Nauchn zap In ta mashinoied. 1 avtomatiki AN UkrSSR A
Vol 5, pp 46 50

ABSTRACT- For the determination of the torsional stiffness of a thin wailed
bar the author adduces the approximate formula
c-3c énlsras )

where hfs) is the distance from a given point on the cuntour tu the
center line (Leonov, M Ya , Nauchn zap In-ta mashino ed
avtomatiki AN UKrSSR, 1956 Vol 5. pp 4! 45 RZhMekh, 1957,
Nr 4, abstract 4596) and the integration extends over the ent re
contour The stiffness is computed according to formula (4 tor
cases in which the cross section is a circular sector and a redt
angle. The approximate results obtained are compared with
Card 12 exact results The paper fails to provide a rigorous assessmunt
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SOV '124-58-2- 2077
On the Approximate Determination of Torsional Stiffness

of the limits of applicability of formula (*),
B. L. Abramvun
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AUTHORS: ‘Panasyuk, v.Vv., and Loz0VYY» B.L.
TITLE: Determining the magnitude of ultimate gtress for @

plate with two cracks of equal length

PERIODICLL: Akademiya nauk Ukrayins‘koyi RSR, Dopovidi, no. T
1961, g76 - 879

TEXT: An ijnfinite plwte with two cracks of equal length 1is consi-
dered. Let these cracks be pi.rallel 1o the axis Ox (Fig. 1) and
let tensile stressus d‘;o = 0o {= const), perpendicular to the

1ine on which the crabdks ure 31 tuated, act at infinitely farT points
of the plate. The system clig3er is of Curtesian coordirs.tes as

shown in Fig. 1 denoting the absclissae of the ends of the cracks

by (-b, -a) and (&, b) respectively. The length of each crack 18

ot = (b - a), :nd the distance between the cracks 18 g, It is
supposed that the me.terial of the pl:te obeys Hooke's lavi. For

such a case the mugnitude of the stresses is determined

card 1/6
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Determining the magnitude ... D2C5/D306

Op : Wi Gy s (1)
at which there appears an increase of thc length 2¢ (extension) in
both cracks. Thestresses are called dk critical or ultimate. To de-
termine the streas:s dk A.A. Griffith's energetical method is used

as proposed in this paper (Kef. 1: Theory of Rupture, Proc. First.
Congr. Appl. Mechanics, Defft, 19724, p. 55). According to Griffith's
$heory the stresses o, will be critical (ultimate), if the con-

dition
%(U»A):O (2)

is fulfilled. U being the surface energy of the expanding crack
and A the magnitude of elastic encrgy released due to expansion of
the crack. The magnitude of surface energy of the crack for this
problem (Fig. 1) can be writtien

U =4(b - a)hT = 8¢hT. (

M
~—

Card 2/6
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$/021/61/000/007/003/011
Determining the magnitude ... D205/D306

T being the intensity of the surface energy of the body and h the
thickness of the plate. The magnitude (A) of the decrease (release)
of the elastic energy of the body is known (Ref. 2: L.C. Leybehzon,
Kurs teorii uprugosti, Gostekhizdat, 1947), (Ref. 3: V.V. Panasyuk,
Prykladna Mekhanika, 4, 14, 1960) to be equal to the work of the
external forces on one half of their generalized displacements.
Fig. 2 represents the str?s?es (
b a)

dkp and dkp
as functions of the ratio a/f{. PFrom these diagrams it follows that
the critical (ultimate) stressecs dk for a plate with two cracks of

equal length situated at a distance 2a will be
(a) . (a) (h) :
%o 1L %p > 9y >/
(17)

dﬁh) if dég)s;;dih)

o

k

Card 3/6
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Determining the magnitude ... D205/D306

Eq. (17) gives the solution of the problem formulated earlier. The
problem can also be solved with the aid of the method of forces as
shown in (Ref. 5: G.I. Barenblat, and G.P. Cherepanov, Izv. AN SISR
OTH, Mekh. i mashinostroyeniye, 3, 79, 1960). There are 2 figures
and 5 references: 4 Soviet-bloc and 1 non-Soviet-bloc. The refer-
ence to the English-language public:.tion reads as follows: A.A.
Griffith Theory of Rupture, Proc. PFirst Congr. Appl. Mechanics
Defft (sic) 1, 24, p. 55.

ASSOCIATION: Instytut mashinoznavstva ta avtoratyky AN URSR. Ukray-
ins'kyy polihrafichnyy instytut (Scientific Institute
for Machinery and Autcmation AS UkrRSR, Ukrainian Po-
lygraphic Irstitute)

SUBMITTED: February 6, 1961

Card 4/6
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LEONOV, M.Ye. (L'vov); PANASYUE, V.V. (L'vov)

Pormation of slight cracks in & solld body.

'59.

Prykl. mekh. 5 no.b4:391-401
(MIRA 13:3)

1.Institut meshinovedeniya i avtomatiki AN USSR,
(Xlastic solids)
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{0 1600 D210/D303
AUTHOR: Panasyuk, V.V:
e
TITLE: Oon the theory of crack spreading dquring deformatlon

of a brittle body

PERIODICAL: Akademiya nauk Ukrayinsfkoyi RSR. Dopovidi;
1960, 1185 - 1186

no. 9.

TEXT: The author considers the development of cracks in a brittle

body, when stretching stresses perpendicular to the surface of the

crack are present. It is assumed that a plane deformation takes

place. It is assumed that the crack has the shape a8 gshown in Fig.
= p at the infinite

1, with the length 2[0, and stretching o_ =
points of plane x0y: Th will be considered as
that part of the body, where deformations between its atoms are
bigger than the maximum values of elastic deformation. In the pre-
sent problem such regions occur near the ends of the crack. The
walls of the ultramicro-crack attract each other with the force A

eultra-micro»crack

Card 1/4);'-
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Un the theory of crack .. D210/D303

< ! where { is

-

pl2v(x) ] when the distance 2v(x) < 6k for lo < /x/

abscissa of the points on the border, between ultra-micro-crack and
elastic part of the body. The value of 6k for a brittle body couid
be formed from

o
j pl2v(x)]dv = T. (2)
0

Therefore, the problem was reduced to the following problem cof the
theory of elasticity. In the elastic piane x0y is a crack with the
length 2f (- <x =< !). On the surface of the crack acts the ror-
mal pressure.

{p - plev(x)] for £0</x/-\< (.

p.(x) =

n (5)

ip for -~ eox. X << Eon

It was then found that the vertical displacements v(x) were given

e
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On the theory of crack ... D210/D303

{
by vt =—c{p, (3T (L x 2)dE, (4)

e}

Xi
where —l<x<l T{UxE) =

2
c = l—I;—EY— , E is a Young modulus, and v - Poisson's coefficient,

while the stresses 6y(x, 0) are given by

P- = VE—A@F=t)
B f o (F—E— ) )/

!
1 o Vil?'_:
‘,(X 0)=____ S p (S)A_e &-

i dt (x> 1). (5) x
Ny

They must never be greater than (6 ) i.e. bounded or for x =,

theor

2
[ palz) VE - 27
J
1

—= ag = O. (6)

umn

Card 3/€,
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On the theory of crack ... D210/D303
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By differentiating Eq. (4),
/ -:. \_’_’—" ————— .-
—_— H 2 __ 1
v (x) = Wi_i‘_x, S”"')x’__lé St (—i<x<D.

-

-

is obtained and Eq. v (x)/yof = O (7)

It follows, therefore, that the walls at the ends of the crack are
tangent. The author considers next two special cases: a) When inter-
acting forces p[2v(x)_| are fixed and equal to o th* Then for p = p)

and 2v(z fo)

k 4
T Py
s - 8cl o ‘in cos z——m=— , (10) )}
k 0 theor 2dtheor
For big values of (, p, <= d,, and kq. (10) the known Griffiths

formula is derived.

Card 4/6
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On the theory of crack ... D210/D303

R 2ET
\/7’.|(1 - ‘~2)' ; (1)
‘0

b) In the second case, the integral equation for v(x) was obtained
which cannot be solved by elementary fun: tions. Again for large va-
lues of ,o (or for microscopic crack) the following formula was ob-

tained for the critical stresses

—
Py 2 0.95 \;’ —2}&7— (17)
P - )

which practically coincides with formula {(11). There are 1 figure
and 2 Soviet-bloc references.

ASSOCIATION: Instytut mashynoznavstva i avtomatyky AN URSR (Insti-
tute for the Study of Machinery and Automatics, iS5
ukrSSR) )’(

PRESENTED: by Academician G.M. Savin, AS UKrSSH

SUBMITTED: November 1i, 1959
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__ PABASTUK, ¥.V.; ONVSHKO, L.V.

On the state of stress and deformations along & linear

. Dop.AN URSR 1n0.3:318-321 '60.
dislocation P (MIRA 13:7)

1. Institut mmshinovedeniya i avtomatiki AN USSR. Predstavleno

akndeoikom AN USSR G.B.Savinym [H.N.Savinym].
(Dislocatione in crystals)

g S e b
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PANASYUK, V.V. (L'vov )

Prykl.mekh. 6 nc.1l:14-13

Development of an elliptic rupture. (MIRA 13:6)

160.

tut mashinovedeniya § avtomatiki Al USSR.

o Insti
! (Strength of materials)
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A006 /A001
Translation from: Referativnyy zhurnal, Metallurglya, 1960, No. 12, p. 253,
# 0120
AUTHOR: _Panasyuk, V.V,

TITLE: Determination of Stresses and Deformations Near a Minute Crack

PERIODICAL: Nauchn, zap. In-ta mashinoved, 1 avtomat, AN UKkrSSR, 1960, No. 7,
pp. 114 - 127

TEXT: The author determined gtresses at the sharp end of a minute through
erack in & solid body during the process of its development into a macroscopic
crack; the development of this crack was also studied during the effect of a ten-
sile stress perpendicular to the crack plane. Calculation formulae and numerical
examples of calculation are presented.

Z, F.

Translator's note: This 1s the full translation of the original Russian abstract,
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AUTHOR: Panasyuk, V.V.

TITLE: Equipment for the determination of the fracture energy of brittle
materials.

SOURCE: Akademiya nauk UkrainskoySSR. Institut mashinovedeniya i avtomatiki.
Mashiny i pribory dlya ispytaniy metallov. Kiyev, 1961, 111-115.

TEXT: Equipmernt and methodology for the determination of the fracture energy
of brittle materials are described. Test specimens are in the form of thin platelets.
The principal objectives are an assessment of fissure sensitivity and a determina-
tion of the fracture energy with respect to the development of the first fissure
(stress concentrator). The classical theory of the fracture of brittle materials
(Griffith, A.A. The phenomenon of rupture and flow in solids. Phil. Trans.Roy.
Soc. /sicl/,v.A221, 1921) is applicable to ideal brittle bodies, e.g., glass, but

in metals small plastic deformations occur within a thin layer adjacent to the fract-
ure surface even in fractures which macroscopically appear to be perfectly brittle.
Therefore, the energy expended on the propagation of a brittle fissure in a metal
exceeds by far its surface energy as stipulated by classical theory. Reference is
made to D.K.Felbeck's and E.Orowan's finding (The Welding Journal, v.34,no.11,

Card 1/3

i}

a5 SE AR SRR REG S &

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001238920016-9"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001238920016-9

RIS ES R BN ER T PR R NS SRR B AR BN pETE —';j’|»;

Equipment for the determination of the fracture energy. S/735/61/000/000/013/014

1955) that a viscous fissure acts as pilot for brittle fracture in nonideal brittle
solids. Orowan (ibid., v.34, no.3, 1955) makes Griffith's formula applicable to
metals by replacing the specific-surface-energy term "T" with a term "g" which
includes that energy and also the energy (work) expended on the microplastic de-
formation of the near-surficial layer in the propagation zone of a fissure, all
referred to a unit surface. The primary objective of the new testing equipment is
the determination of ''g." The test platelet, of thickness h, is rectangular. A fine
slit of specified length, c,, is cut into the platelet at the center of one side, per-
pendicular to that side. Two rows of 4 holes each are drilled at some distance from
the slit parallel to it, and the platelet is heat-treated and ground. Each row of
holes is used to bolt a clamping cantilever to the plate. The ends of the two par- ;
allel cantilevers that project outside the plate are spread apart by a dynamometric
screwjack device. The work thus expended is one-half the product of the measured
force by the increase in distance between the two cantilever tips. At some load
value, F}, the crack will begin to propagate beyond the original length of the slit,
€y to €, Whereupon the force measured reduces to F. and the distance between

the cantilever tips increases from R; to Rj. The newly formed fracture surface is
28; = 2c;h (4), the work expended in forming it is approximately A= (Fl'Fi)x

x (Ri'RI) (5). The same work may also be expressed conveniently in terms of
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éUTHORS: Yermakov, A.N., .Panasyuk, Y.V, Teterko, A.Ya.

TITLE: A device for the detection of near-surficial defects in a nonmagnetic
metal.

SOURCE: Akademiya nauk Ukrainskoy SSR. Institut mashinovedeniya i avtomatiki.
Mashiny i pribory dlya ispytaniy metallov. Kiyev, 1961, 116-127.

TEXT: The device described serves to detect micrononuniformities or disconti-
nuities, such as surficial and near-surficial fissures, cavities, nonmetallic inclus-
ions, etc., in nonmagnetic metals. The device can also determine the intensity of

the cold hardening of a nonmagnetic metal. The method is based on the measure-

ment of the anisotropy of the electric resistance in two mutually perpendicular
directions at a given point of the metal. The methcd is nondestructive and, hence, ]
can be used on all production items (and not just on a few random samples); this is S
of value in structural parts with a small margin of safety. The device employs
basically an eddy-current method (cf. Rabinovich, A.N. Avtomaticheskiy kontrol'
tverdosti stali - Automatic control of the hardness of steel, Gostekhizdat UkrSSR,
1957; Mattaes,K. Aluminium, v.25, no.3, 1943, 106; Dorofeyev, A.L., Zavod-
skaya laboratoriya, no.7, 1959). The principal difficulty is the overwhelming
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effect of variations in the gap between the eddy-current sensor and the metal surface.
Some othor developmonts (incl. McGonnagls, W.I., et al., Electronics, v.32,n0.35,
year not given) have minimized the gap effect, but at a loss in sensitivity. The
simultaneous determination of the anisotropy of electric conductivity in two mutually
perpendicular directions in nonmagnetic metals and of the magnetic anisotropy in
ferromagnetic metals appears to be most effective in by-passing the gap effect.

The sensor of the new device is a quadrupole magnetic bridge, consisting of two
mutually perpendicular crossed metal horseshoes, with a coil on each of the four
legs a, b, c, and d. An a.c. circulating in the exciter coils of two opposite legs, a
and c, produces in them fluxes (assumed equal and having the same sense) which
close within the metal being tested. If the metal is isotropically conductive, the
energy of the magnetic field will be expended on eddy currents therein, and, since
the flux from each of the exciter legs to each of the other two (detector or measuring)
legs will be equal, the net resultant flux in the cross legs (and, hence, the emf
induced in the measuring coils wound thereon) will be zero. The exact magnitude )
of a plane-parallel gap between the sensor and the metal surface is of no consequence. .
An anisotropy of electric conductivity Jeads to the appearance of an emf proportional
to the anisotropy in the measuring coils of the cross legs. An a.c. generator feeds
the magnetic-bridge sensor with a current, the frequency f of which depends on the
desired depth of penetration of the magnetic flux into the metal (the reference cited
in the test is not enumerated in the numbered list of references). The emf
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A device for the detection of near-surficial defects. . . S/735/61/000/000/014,014

emanating from the measuring coils is amplified; a voltage divider permits the use
of a convenient scale. A complete circuit diagram is provided. Semiconductor
triodes are employed throughout. Detailed descriptions of the generator, the power
amplifier, the sensor, the voltage divider, and the circuitry for determining the
active and the reactive component of the resistance are described in detail. The
device is portable; outside dimensions are 250x 190x 150 mm); the gross weight is
4.5 kg. Detail data on the transformers and the sensor are provided. Experimental
results are summarized. On a 4-mm thick Dural sheet, a circular grove was
scribed, 200 mm in dia, and an artificial cavity, 2 mm dia and 1 mm deep, was
located within it off center. The sensor detected cach of these flaws regardless of
the direction and sense of approach. A plane-parallel gap | mm high was simulated
by an overlay sheet of "getir zizs" (micarta); a subsurface location of the fiaws was
simulated by 2 0.5-mm thick cverlay sheet of Dural. Errors in the deterrination
of the location and contour of the annular grove did not exceed + 1%. Curves of the
active and reactive components and the modulus of the total resistance of the sensor
vs. the magnitude of a plane-parallel gap are plotted, as are also curves of the
change in sensitivity of the device vs. gap. Thanks are expressed to O.V. Tolsto-
sheyev and B.M. Zaydel' for help in constructing the instrument. There are 5 figures
and 11 listed (12 cited) references, of which 8 are Russian-language, 2 German-
language, and 1 English-language (the cited paper by McGonnagle et al.)
ASSOCIATION: None given.
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PARASYUK, V.V. (L'vov); 10Z0V0Y, B.L. [Lozovyi, B.L.] (L'vov)

Bending of a strip with a rectilinear slit. Px('ykl.meﬂk’l;il’g
no.b:627-634 ‘61, MIRA

1, Institut mashinovedeniya i evtomatiki AN USSR i L'vovskly

graf iy institute
polt Leheslay (Beams and girders)
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PANASYUK, V,V.; LOZOVOY, B.L. [lozovyi, B.L.)

Determining the magnitude of disrupting stresses for e plate with
two cracks of equal length. Dop.AN URSR no.7:876-880 'él.

(MIRA 14:8)

1, Institut mashinovedeniya i avtomatilkd AN USSR 1 Ukrainskiy
poligraficheskiy institut. Predstavleno akademikom AN USSR
G.N.Savinym [Savin, H.M.].

(Electric plates and shells)
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KARPENKO, G.V., otv., red.; LEOKOV, M.Ya,, doktor fiz.-mat. nauk, zam.
otv. red.; IAIPYAKEVICH, R 1., kand. tekhn. nauk, red.;
MAKSIMOVICH, G.G., kard. tekhn. nauk, red.;.PAHASYUK, V.V,,
kand, fiz.-mat, nauk red. ; PODSTRIGACH Ye,S., kand. fiz.-
mat, nauk, red.; STEPUdENKO V.T., kend. tekhn. nauk, red.;
TYKNYY, A.A., keand. tekhn. nauk red.; CHAYEVSKIY, M.I., kand.
tekhn, nauk, red., YAREMA, S Ya., kand. tekhn, nauk red,;
HEMEENIK, T.K., red. izd-va; LISOVETS, A.M., tekhm, red.

[acrires and devices for testirg retals] Mashiny i pribory dlia
ispytenii retallov. Kiev, Izd-vo Akad.nauk USSR, 1961. 132 p.
(MIRA 15:2)
1. Akademiya nauk URSR, Kiev, Instytut mashinoznavstva 1 avtoma-
tyky. 2. Chan-korrespondent Akad. nauk USSR(for Kl\rponkna)
(Testing machines)
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127 o $/021/61/000/002/006,7. .
Juu200 WG 1T NS D210,/0303 /
AUTHORS: Leonov, M.Ya., and Panagyuk V. Vo
TITLE: Development of a crack having a circular form :n
the plan

PERIODICAL: Akademiya nauk Ukrayins‘*koyi RSR. Dopovidi, no: ¢,
1961, 165 - 168

TEXT: The authors consider a body with the crack as avove. AL .a-
finitely far points of the body, tensile stresses Oy are app..ed

perpendicular to the surface of the crack. The purpcse of *he ra- *
per is to determine the value of %% at which the body faiis. The

conditions are: a) Hooke's law is valid if the stresses are smal -
ler than cfpF b) ultramicroscopic cracks appear if no state is pos-

sible that would satisfy the conditions of linear thecry of e.as-
ticity at o= op9 c) the surfaces of such cracks atira-t ea_h
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Development of a crack . . D210/D303

other with the stress o’p, 1f the distance between them 1s n3- .ar-
ger than 6){ and they do not interact at all if tha:t d:stanze .s
larger than 5ko For an 1ideally brittle (amorphous) substance

5 - 2% -

T being the surface energy of the substance: a denotes the radius
of the crack before the deformation of the body, r the po.ar radius é
of the points situated in the plane cf the crack, R the radius o
the crack after the deformation. There are normal stresses a. the
surface of the crack,; equal to

—~
"o
AN

~

o’z(r, 0) = §
(= o if a<<r< R

Substracting the homogeneous stressed state 0y On€ obtains the
auxiliary state, vanishing at infinity and characterized by plr; =
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5/021/61/000/0G2/7.66/01%
Development of a crack ... N210/D503
oOo if r a
p(r) = (3)
0p = dn if a r R

(at the surface of the crack). Using the results of M.Ya. Leonov's
paper (Ref. 1l: Prikladnaya matematika i mekhanika, 3, 65, 193%)
and specifically formula (38), one obtains for the normal displa-
cements w(r) of the walls of ithe crack

Y o — % 0 ———
Tl—:—',)‘ wir) =} R’-”(Oc_——fk- V R'——a’)+
. (4)
arc sin - .
+o, S } a*— r¥sin®a da, —~
erc sin %

Fad

E being Young's modulus, -~ Poiscor's coeflficient. Differentiat-
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ing with respect tn r

s auAr) —7 o, —_—
41 —Hy) = ,‘,_sz;; (Ox—"R’ VR’—a’)-

a
arc sin —
r

sinfa da
—o,r ——i—
vV a'— rfsinta

a
arc sin —

R

The tensile stresscs in the bo

Ay emnpot be larger than the uilinma-
te strength dp. 1t forlows thet

=0, o_R—o,} K*—a'=u.

uwAr)
dr ym R4

Then one finds Re
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Pormula (4) becones

2 lr\‘sh\?

41— Mo, - N e e

wr) = ——- - — \ | a* — risin’a da v
artxln-?
[

Tr2 points situated on opposzite zuriucea: o the cracd, oo

by distences larger thnan 0. wWill oo «n’Llod the front o7« L0 e

The e¢xistence of ine laticor ig deterr-int by the conedti o 2 o0’ -
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AUTHORS : pPanasyuk, V. V. and Lozovyy, B. L.
I e a2 et g n s R
TITLE: On the development of two cracks of unequal length

PERIODICAL: Akademiya nauk Ukrayine'koyi RSR. Dopovidi, no. 1,
1962, 1444-1447

',TEXTz The authors consider bn infinite elastic plate with two un- \j/
equal cracks lying on the x-axis in the intervals (-d, -c) and
(a, b). An intensive monotonically increasing stress 6& =P is ap- |

plied at y = +00. The limiting valués of the external strezees for |

which the cracks begin to increase (dgvelop) are sought, PAR

(A =2a, b, C, d) being the critical stress for development at the

point p. The polution ie based on certain proposals in the work of

G. I. Barenblatt (PMM, V. 23, 434, 706, 893 1959; Izv. AN SSSR.

. OTN, mekh. i mashinostroyeniye, 3, 79, 1960). Hence the critical
stress P,. is obtained from the relationship

—
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On the development ... D2%1/D308
I _ K
lim X - A Yy (x, 0) =% (4)
XA

where Y (x, 0) is the stress perpendicular to the line of the cracks .

and K is the modulus of cohesion. Hence applying the results of N. /
I. Mushkelishvili formulas for the critical stresses are evaluated

in terms of elliptic integrals. The case of equal cracka and the

case when the length of one ig small 1ir comparison with the length

of the other are considered as special cases.

ASSOCIATIONS: Instytut mashinoznavstva ta avtomatyky AN URSR (In-
stitute of Machine Science and Automation of the AS
UkrSSR); Ukrayins'kyy polihrafichnyy instytut (Ukrai-

nian Polygraphic Institutel — - -

PRESENTED: by H. M. Savin, Academician
__SUBMITTED: February 5, 1962
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APPROVED :
FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001238920016-9"



"APPROVD:FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001238920016-9

S R B T B D O B S O R O T TS SR B YN BT S
12179
Ry s/813/02/00U/001/005/0L00
/— o Eobl/Llo3
AUTIICGR iranasyuk, V,V..
Jranasydt.
T1TLe : Determination ot the breaking load tor a body

weakened by an external carcular crack

>OLKCL : Akademiya nauh Ukrayins'koyli RSR, lnstytuvt
pnashynoznavstva 21 avtomatyky, L'viv. Voprosy wehnanlikl
real'nogo tverdogo tela. no.1l, Kiev, 1962. 63~-bbO.

TEXT: The paper 1s a continuation ot previous work ot tuais \/
autnor (DAN URSR, no.Y, 1lyou). The system under consideration
consists of a circular crack of radius R 1in the plane x0y of a
body, subjected to tensile forces applied in the z direction at
the points deteriuined Ly coordinates (O, O, L) and (0, U, -L)
{rig.l). The problem is to determine the value kg, of the force
+ at which the crack nhegins 1o propagate. Using the results
quoted by G.I. Barenblatt (MM, XX11I, v.4, 1959; and in collection
iroblemy mekhaniki splosanykh sred" (Problems concerning mechanics
of continuous media) izd-vo AN S55R, M. 19bl) the author states
the conditions for crack propagation. The stress state in the body
1s represented as the superposition of the stress state existing 1in
Card 1/3
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petermination of tnhe breaking load ... EOGL/E1b3

the body in the absence ol the crack, and that exasting 1in an
infinite body with a circular crack to the walls of which a
specified norumal stress o;l) 1s applied. The problem of

(1)

determining v, 1s 1dentirtied with the problem of a circular
punch of radius R acting on an elastic half-space. Wwith the aaid
of standard methods of solving problems of this type, the stress i
¥ is obtained as Qf/
kr /2
b = ~ ¢l - 1) K (ZR) H (L/R) {(1z2)
where Y 1s rolsson's ratio anc
4
Lz N2
1+ =
R2/
H{L/R) = - =

L ; -

3— + 1 - 23 1 « £§ L/R

It ~ R
Tnerce 1s 1 figure.
SUBIITTED: June 20, l1yvl,
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AUTHOR: W —
TITLE: petermination of the critical load for a plate with
a crack
SOURCE : Akademiya nauk Ukrayans'koyd RSR. Instytut
mashynoznaVStva i avtomatykYy. L'viv. Voprosy mekhaniki 1+

real'nogo tverdogo tela. no.l. Kiev, 19y62. 57-02.

TEXT: The paper i3 a continuation of previous work

{M.Ya. LeonoV, v.V. Panasyuk, DAN URSR, no.2, 1961, and

V.V. kanasyuk, DAN URSR, 10«9 1960). The problem dealt with 18
tnat of a crack of length 24, subjected to two equal and
mutually opposed concentrated forces P (Fig.1l) and it is required to
find the critical value ot the force P = Px at which the crack
begins to propagate. The solution is obtained on the basis of the
ideal wmodel of a brittle body (previous work mentioned above),
according to which there js a region of weakened ponds near the
end of the crack. 1n the frame of this concept, the problem under
consideration is equivalent to the following problem of
mathematical elasticity: A crack of length 20 is situated in an
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lass to be
| nd enabled tie spucalac surface energy of the g
theul'y, @ : 2
estimated at about 2000 erg/cm=.
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ALTiUHb. Yanasyuk, V.V., and Lozovoy, B.L.
—"_—\\__ R .
TITIE : Determination of the limating stresses 1in extension

of an elastic plane with two unequal cracks

SOURCE : Akademiya nauk Ukrayins'koya RSR, Instytut masaynoz-
navstva 1 avtomatyky, L'viv. Voprosy mekhaniki
real'nogo tveraogo tela, no.l, Kiev, 1962, 37-56. _#
TLXT : The j.aper 1s» a containuation of previous work (JAN UkSR, /

no.7, 1l90l) of the present authors, The system analysed is shown
in tne tigure, and consists of two unequal cracks with their ends

at the points -d, -¢, a, b, with the stress applied perpenuicular
to the line abcd., The problem 1s to determine the value Y
ol the tensile stress . at which the equilibrium of k

the cracks becomes unbtagie tnat 1s, the stress at which the
cracks increase their liengtn and begin to propagate. Considering
the energy of the systew, tne critical stress will be deteriined
by the condition -,
— (U - )

P

card 1/3 ¥
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Determination of the liwmiting ... EOB1/E183

where ¥+ 15 the uecrcase 1n the clastic energy; U 1s the surtace
energy of the crack; y is any ol tne a, b, ¢, or d absacissae,

The elastic energy » 1s derived in a form containing elliptic +
integrals, and equations are obtained for the liwiting stress at /
the points a, b, ¢, d. The simpliried equations applicadle to

the speclal case of two egual cracks are also derived. The

eiliptaic aintegrals reguired r'or tie solution of the problem are
discussed 1in detail and a nuirber of theorems and relations
applicable to elliptic integrals of the tarst, second and thard
kinds are proved,

There 1is 1 tigure,

SUBMITTED: June 1, 1lyol
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P R vanasyuc, Yoo Vo, nevehilk, 9. re,

[N Liteet of a unriace active medium on the surface energy of =

by

LoorCons wxederiye maar W3OR. Dorlady, v. 146, no. 1, 1962, 8, -

LT T nfrect of cglir orn the develovment of cracks in silicate fLT. ’
\ oot i, Tre surf :ce enerfcy of a sample plate with thickness b isx /
/ ‘_, ~ . B . .
| X“: 1o~ ¢ )P ,2th 1L y “tere E is Younr's modulus, v is Poisszon's rotic, ;L/
T igs tre crkt-C4 rtre=~ at vhich a crack of length 21, starts to c. .3

Yius y ¢ oo calguintel on re.ding ¥, from a strain gage. The xut.hrﬁ

A 'otor ined the sutface enerry in air bJ') and in water (X») of glass co -
feting of TOLT% 4iv,, LITH o, 1.452 1,04, 0. 19, be2o,, T.6% T

MeC, 1?.5} iﬂ;u. [ “ac trtween 1820 dnd dYOu erg/cm2 (average 2340

r

crefe , 4 was between 140 ani 2000 erg/cm (average 1770 ery¢/ox’ ;.
Tre g~1n ratio J*/y“ vas 762, There are 4 figures and 2 tables.
3 47 v o
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AUTHOCR: Panasyuk, V.V. {(L'viv)
TITLE: On a three-dimensional problem of eiasticity theory

involving an isctropic body with an eiliptical crack
PEIRIODICAL: Prykladna mekhanika, v. &, no. 3, 1962, 248 - 256

TEXT: An infinite isotropic body is considered, having an ellipti-~
cal crack in the xy-plane. The infinite points of the body are sub-
jected to the stresses 0&), directed along the z-axis. It is requi-

red to determine the normal stresses o, (x, ¥y, 0) and the vertical

displecements w(x, y, 0) in the xy-plane. The boundary coaditions
are set up. Determination of the stresses and strains of the body
under consideration reduces to solving the elasticity problem for
the half-space z > 0. The author uses M.Ya. Leonov's results (given
in the references), based on potential theory., After calcuilations,
one obtains

o (x, y, 0) = c2 L f(x, y) (1.10)
Card 1/4 ‘ 4T (=) X
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On a three-dimensional problem of ... D407/D301
where // >0 B e — (1.11)
at 'y J? *
fxow) = . “:S YTy didn; By = 5ot o
\ '\‘!'—IT""I,) R
A formula is derived for the Iunction £(x, y). After further calcu-
{ lations, one obtains the following expression for the normal stres-
ses
(o0 20 8
0 for =5 + L5 <1,
,' a2 b2
dzz(xr Y O) = "; bdm Y2 ﬁ (305)
(.' o‘OO + 5T w(x, y) for =+ =1,
« a b

where w(x, y) is related to the operator A of the function f(x,y)

Xy
Three particular cases are considered: 1) The stresses along the
vositive y-axis are determined; 2) The case y = 0, x = a; 3) The bo-
dy has a circular crack and the stresses O’m are perpendicular to

Card 2/4
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On a three-dimensional probiem of ... D40G7/D36C1

the piane of tne crack. In all the particular cases, the Tormula far
the stresses is greatly simplified. Tre obtained results are uged
for determining the critical stress dc“' at which the ell:ptical
cracx starts propagating in the Xy-plane., For the minor axis of the
elliptical crack, one obtains

(v) ™ q 2T

opr = B(6)\f — . (5.4)

cr oy 2y,

-'\7 - )D

With a = @, this forrula passes into Griffitn's well-known formula
for a plate with a rectilinear crack. For the major axis cne obtains

2 o Ve oz —22T (5.5)
cr b /(1 - w2)b

-

b A A ) e o o
Eence Ucr.s:oP if b << a. This zeans that an elliptical crack in a

cr?
brittle body develops first in the direction of the miror axis. Such
a conclusion can be also reached by Griffith's energy-method. This
nethod was used by the author in an earlier article; the formulas
thereby obtained were only approximate, whereas formulas (5.4) and

Card 3/4
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(5.5) of the present work are general. There are 2 figures and 7 re-
ferences: 5 Soviet-bloc and 2 non-Soviet-bloc (including 1 transla-

tion).

ASSOCIATION: Instytut mashynoznavstva i avtomatyky AN URSR (Institu-
te of the Science of Machines and Automation of the
AS Ukr RSR)

SUBMITTED: June 1, 1961
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AUTHORS: Lozovoy, H.L. and Panasyuk, V.V, (L'vov)
R At R
TITLE: Some problems of the bending of a strip with a

rectilinear crack

PERIODICAL: Akademiya nauk $8sR. Tzvestiya. Otdeleniye

tekhniche
no.l, 196

skikh nauk.
2, 138-143

Mekhanika i mashinostroyeniye,

TENT : The paper decals with the deformation under stress

of a beam or strip containing a linear crack at right angles to

the strip is subjected to external load:

a bending moment, a force acting at a point, or a uniformly //@g
distributed load. Using the complex variable method of

the axis of the strip;

Muskhelishvili (itef.1l:
theory of clasticity,

first solved for a strip or

Someae basic

problems of the mathematical

Tzd-vo AN SSSR, 195%), the problem is

beam w

ithout a crack in uniform

bending, for a cantilever beam subjected to an end load, and
for a uniformly distributed load.
for a strip or beam with a crack by introducing the appropriate

boundary conditions.
Card 1/2
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EANASYUK! V.V. (L'vov)

Some three—dimensional problems in the theory of equilibriun
craﬁks in a deformed brittle body. PMIP no.é: 85-H3 N-D 62,

‘ (MIRA 1lb:b)
1. Institut mashinovedeniya i avtomatiki AN UkrSSR.

(Deformations (Mechanics))
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PAKASYUK, V.V. (L'vov); KWCHIK, 5.Ye., [Kovehyk, S.IE.] (L'vov)

Determining the intensity of the ener
gy of uestruction of solid
bodies. Priykl.mekh, 9 no.2:183-189 '63, (MIkA 16:3)

1. Institut mashinovedeniya i avtomatiki AN UkrSsR,
(Strength of materials)
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ACCESSION NR: AT4023779 8/2723/63/000/002/0146/0127
AUTHOR: Panasyuk.'V. V.; Kovckik, 8. Ye.

TITLE: The effect of some surface active agents on the intensity ef the energy of glass
destruction

SOURCE: AN UkrRSR. Insty*tut mashy*noznavstva i avtomaty*ky®, L'viv. Vliyaniye
rabochikh sred na svoystva materialov (Effect of active media on the properties of
<materials), no. 2, 1963, 116-127

TOPIC TAGS: glass, surfactant, surface active agent, crack, brittle failure, glass
destruction, glass destruction energy, solid body destruction

ABSTRACT: The intensity of the energy required for destroying solid bodies, i. e. the ..
“work expended for the formation of a unit of a new body surface of the given material, is

a very important property of the material itself. This intensity is also important for
explaining the process of destruction of solid bodies and the influence of surface-active
agents on this process. In this paper, a method is proposed for determining this energy,
based on some results of the theory of crack propagation in brittle substances, and the
method is applied to the study of silicate and organic glass in dry air and in a surface
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ACCESSION NR: AT4023779

active medium. A split glass fragment was subjected to tensile forces perpendicular to
the crack, and the intensity of the plate-destruction energy was considered to be equal to -
gamma. When this intensity was measured in the presence of different surface active
materials, it was found that water significantly lowered ¥ (by 25%); methyi alcohol
lowered it by 15%; while vaseline oil did not lower 7 and even increased it in comparison
with dry air. These results corroborate to some extent the hypothesis of P. A. Rebinder
(Yubileyny*y sbornik, posvyashchenny*y 30-letiyu Velikoy Oktyabr'skoy sotsialishicheskoy
revolyutsii, ch. I, Izd-vo AN SSSR, 1947, p. 533) that surface-active substances act in
two ways on the deformation and failure of hard bodies. For some materials this effect

is expressed by a lowering of gamma, while for toehrs it leads to an increase in gamma.
Orig. art. has: 6 figures, 3 tables and 3 formulas.

ASSOCIATION: Insty*tut mashy*noznavstva i avtomaty*ky AN UkrRSRy- Lvov (Institute
of Machine Technology and Automation, AN UkrRSR) "
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